A new species of the talitrid amphipod, Brevitalitrus pangkorensis, from a backshore forest of Pangkor Island, Malaysia, is named and described. This is the first record of Brevitalitrus Bousfield, 1971 from Malaysia. Brevitalitrus pangkorensis is morphologically similar to B. hortulanus (Calman, 1912) , B. strinatii Stock, 1997, and B. wolffi Bousfield, 1971 in the characteristics of the uropods 1 and 2, and telson. However, the former is distinguished from the latter three species in having peduncle of pleopod 2 without distal plumose setae, relatively longer rami of pleopods 1 and 2, rami of pleopod 3 not distinctly articulated, inner and outer rami of uropod 1 with four and three marginal robust setae, respectively, outer margin of inner ramus of uropod 2 with one robust seta, and long robust seta on peduncle of uropod 3. Additionally, a partial DNA sequence of nuclear histone H3 from the holotype was determined. A key to the species of Brevitalitrus is also provided.
Introduction
The genus Brevitalitrus Bousfield, 1971 was originally established for terrestrial talitrid species characterized particularly by the outer ramus of uropod 2 distinctly shorter than the inner ramus (Bousfield 1971) . Males of the Brevitalitrus species retain a female-like gnathopod 2, and thus this genus is assigned to the Talitrus-group, of which members are diagnosed by the absence of sexual dimorphs in the gnathopod 2 (Lowry and Coleman 2012) .
The type species B. hortulanus (Calman, 1912 ) was originally described based on specimens collected from Kew Gardens, London (Calman 1912) ; this species has been considered to be artificially introduced to the locality (Miyamoto and Morino 2012). The other known species of Brevitalitrus are currently comprised of seven species inhabiting terrestrial environments on tropical Indo-Pacific islands (Stephensen 1943; Barnard 1960; Bousfield 1971; Stock 1997; Miyamoto and Morino 2012) .
Talitrid amphipods can be grouped based on the characteristics of their dactyli of pereopods 3-7 (Bousfield 1982) : simplidactylus lacking cusps on the pereopodous dactyli; and cuspidactylus bearing cusp(s). Although Brevitalitrus had been treated as a simplidactylate taxon (Bousfield 1984) , this genus was transferred to the cuspidactylate group by Stock (1997) . Recently, the cuspidactylate character state was defined into two sub-characteristics (Miyamoto and Morino 2012) , i.e., uni-cuspidactylate having a single cusp, and bi-cuspidactylate with two cusps on the dactyli. And the uni-cuspidactylate state has so far been known only in Taiwanese Brevitalitrus individuals identified as B. kumanoi Miyamoto and Morino, 2012 and B. hortulanus (Miyamoto and Morino 2012) . It remains uncertain whether the other congeners, including B. hortulanus inhabiting the other localities, possess uni-cuspidactylate pereopods 3-7.
During the intensive field survey in Malaysia by the third (RO) and last (HM) authors, specimens belonging to Brevitalitrus were collected from a backshore forest on Pangkor Island, Malaysia. From the Malay Peninsula and adjacent islands, Talorchestia morinoi Othman and Azman, 2007 and Floresorchestia species [as F. anomala (Chevreux, 1901) sensu Miyamoto and Morino (2008) , possibly as F. oluanpi Lowry and Springthore, 2015] have been recorded (Miyamoto and Morino 2008; Othman and Azman 2007) . And thus, this is the first record of Brevitalitrus from Malaysia. In this paper, the Brevitalitrus amphipod is described as a new species by the first (KT) and last authors.
Materials and Methods
Sampling and morphological examination. All specimens were collected by HM at a backshore forest of Pangkor Island, Perak, Malaysia (4°13.0′N, 100°30.8′E; Fig. 1 ) on 17 September 1994. They were taken under litter near a stream 25 May 2018 DOI: 10.12782/specdiv.23.51 together with decaying leaves by hand. The samples were sorted and preserved in 70% ethanol in a laboratory.
Appendages of the examined specimens were dissected in 70% ethanol and mounted in gum-chloral medium on glass slides under a stereomicroscope (Olympus SZX7). The specimen was examined using a light microscope (Nikon Eclipse Ni) and illustrated with the aid of a camera lucida. The body length from the tip of the rostrum to the base of the telson was measured along the dorsal curvature to the nearest 0.1 mm. The type materials have been deposited in the Department of Zoology, the National Museum of Nature and Science, Tsukuba (NSMT), the Zoological Collection of Kyoto University (KUZ), and the South China Sea Research and Repository Centre, Institute of Oceanography and Environment, Universiti Malaysia Terengganu (UMT).
Scanning electron microscopy (SEM). Female gnathopods 1 and 2 of one specimen, KUZ Z1925, of the present species were removed and dehydrated through a graded ethanol series, and dried using hexamethyldisilazane (HMDS) (Nation 1983) . Then, these appendages were sputter-coated with gold, and observed using a scanning electron microscope (JCM-6000 NeoScope).
PCR and DNA sequencing. Although PCR reactions were performed to determine nucleotide sequences of nuclear 28S rRNA and histone H3, and mitochondrial cytochrome c oxidase subunit I and 16S rRNA from three specimens, only a partial sequence of H3 from one specimen could be obtained in the present study. The PCR and sequencing methods followed Suzuki et al. (2017) . The H3 sequence was deposited with the International Nucleotide Sequence Database Collaboration through the DNA Data Bank of Japan. Upper lip (Fig. 3D ) ovate, distal margin rounded with minute setae. Left mandible ( Fig. 3E ) with 5-dentate incisor; lacinia mobilis 4-dentate. Right mandible ( Fig. 3F ) with 4-dentate incisor; lacinia mobilis bifid, bearing many teeth. Lower lip ( Fig. 3G ) with broad outer lobes, inner lobes small. Maxilla 1 (Fig. 3H ) with inner and outer plates and palp; inner plate narrow, with 2 plumose setae apically; outer plate subrectangular, with 9 serrate robust setae apically; palp small, 1-articulate. Maxilla 2 ( Fig. 3I ) with inner and outer plates; inner plate distinctly shorter than outer plate, with large plumose seta medially. Maxilliped ( Fig.  3J ) with inner and outer plates and palp; inner plate with 3 robust setae on apical margin; outer plate ovate, with 12 submarginal setae; palp article 2 narrowing distally, lacking medial lobe; article 3 slender with 1 apical and 2 subapical robust setae, inner margin with many fine setae; article 4 coalescing with article 3.
Brevitalitrus pangkorensis
Gnathopod 1 (Fig. 4A , B) simple; coxa bearing several long setae on ventral margin; basis weakly widening toward end; posterodistal part of medial surface of carpus with two humps covered with palmate setae; propodus slightly shorter than carpus, with 4 pairs of setae on anterior margin and 6 robust setae on posterior margin; dactylus lacking cusp, length of dactylus 0.4 times as long as propodus.
Gnathopod 2 (Fig. 4C , D) with coxa bearing short setae on ventral margin, posterior cusp strongly projecting; basis slender, arched, with setae on anterior margin; ischium long, almost as long as merus; posterodistal part of carpus with blister-shaped swelling covered with palmate setae; length of propodus 1.1 times as long as carpus, lateral and medial surfaces with 13 and 11 slender setae, respectively; dactylus (Fig. 4D ) hooked, with long blunt seta on distal part and short blunt seta on posterior margin of base.
Pereopods 3-7 uni-cuspidactylate; anterior margin of each dactylus of pereopods 3 and 4 (Fig. 5F, G) , and posterior margin of each dactylus of pereopods 5-7 (Fig. 5H-J) , with single cusp. Pereopod 3 (Fig. 5A ) with coxa bearing short setae on posterior half of ventral margin, posterior cusp strongly projecting with blunt tip; basis with robust setae on anterior and posterior margins; merus to dactylus in length ratio of 1.0 : 0.6 : 0.7 : 0.2.
Pereopod 4 (Fig. 5B ) almost as long as pereopod 3; coxa with short setae on ventral margin, posterior cusp hooked with acute tip; basis with robust setae on anterior and posterior margins; merus to dactylus in length ratio of 1.0 : 0.7 : 0.8 : 0.2; base of dactylus weakly swollen (Fig. 5G) .
Pereopod 5 (Fig. 5C ) almost as long as pereopod 3; coxa bilobed, ventral margin of anterior lobe almost straight, with 6 small setae, posterior lobe with apical seta; basis elliptic, posterior margin slightly serrate; merus to dactylus in length ratio of 1.0 : 0.9 : 1.2 : 0.4. Pereopod 6 (Fig. 5D ) 1.5 times as long as pereopod 3; coxa bilobed, anterior lobe without setae, anterodistal corner of posterior lobe rounded, ventral margin of posterior lobe with 3 setae; basis elliptic, posterior margin slightly serrate; merus to dactylus in length ratio of 1.0 : 0.9 : 1.3 : 0:4; dactylus (Fig. 5I ) slender, its cusp small.
Pereopod 7 (Fig. 5E ) 1.6 times as long as pereopod 3; coxa subquadrate, ventral margin with 3 small setae; basis ovate, posterior margin slightly serrate; merus to dactylus in length ratio of 1.0 : 0.9 : 1.4 : 0.5; dactylus (Fig. 5J ) long, slender, its cusp small.
Coxal gill of gnathopod 2 (Fig. 4C ) large, leaf-shaped; gills of pereopods 3-5 (Fig. 5A-C) oval; gill of pereopod 6 (Fig. 5D) convoluted, broadened distally, not reaching distal margin of basis.
Brood plates (=oostegites) (Figs 4C, 5A-C) small, narrow, with 4-6 simple-tipped setae on distal margin.
Pleopods 1-3 (Fig. 6D-F ) each with paired retinacula (Fig. 6G ) on inner margin of peduncle. Pleopod 1 (Fig.  6D ) with peduncle lacking marginal setae; inner ramus 0.8 times as long as peduncle, 3-articulate; outer ramus 0.9 times as long as inner ramus, 3-articulate. Pleopod 2 (Fig.  6E ) as long as pleopod 1, with peduncle lacking marginal setae; inner ramus 0.7 times as long as peduncle, 3-articulate; outer ramus 0.8 times as long as inner ramus, 3-articulate. Pleopod 3 (Fig. 6F) ca. half length of pleopod 1, with peduncle bearing short setae on inner and outer margin and plumose seta on outerdistal corner; rami indistinctly articu- late, inner ramus 0.5 times as long as peduncle; outer ramus 0.8 times as long as inner ramus.
Uropod 1 (Fig. 6H ) with peduncle bearing simple distolateral robust seta, 0.4 times as long as outer ramus; inner ramus 0.8 times as long as peduncle, with 4 marginal robust setae; outer ramus slightly shorter than inner ramus, with 3 marginal robust setae. Uropod 2 (Fig. 6I ) 0.6 times as long as uropod 1; inner ramus 1.1 times as long as peduncle, with 2 inner and 1 outer marginal robust setae; outer ramus 0.8 times as long as inner ramus, with outer marginal robust seta. Uropod 3 (Fig. 6J ) 0.7 times as long as telson; peduncle with long robust seta reaching distal part of ramus; ramus 0.5 times as long as peduncle, with 1 long and 1 short robust setae apically, longer one 0.4 times as long as ramus.
Telson (Fig. 6K, L) with medial suture-line on dorsal surface, each lobe with minute setae dorsally and long robust seta apically.
SEM observation (paratype, KUZ Z1925). Scanning electron micrographs of the gnathopods 1 and 2 showed that the humps of the carpus of gnathopod 1 bear palmate setae (Fig. 7A) same as on the posterior parts of the carpus and propodus of the gnathopod 2 (Fig. 7B) .
Variation. Inner ramus of pleopods 1 and 2 (KUZ Z1887) 4-articulate, length of them 0.9 and 0.8 times as long as peduncles, respectively; uropod 2 (KUZ Z1886-Z1887), inner margin of inner ramus with 3 robust setae, outer margin of outer ramus with 2 robust setae. Females carrying 1-4 eggs.
DNA Sequence. One sequence of histone H3 (LC333288; 197 bp) was determined from the holotype (NSMT-Cr 25557).
Etymology. The specific name is an adjective derived from its type locality Pangkor Island.
Distribution. Known only from Pangkor Island, Malaysia.
Remarks. Although male individuals of this species have not been collected, the present species is clearly assigned to Brevitalitrus in having the following features: 1) propodus of gnathopod 1 slender, simple; 2) gnathopod 2 minutely chelate, ischium elongate; 3) coxal gills on gnathopod 2 and pereopod 6 enlarged; 4) blood plates small, linear; 5) pleopods biramous, reduced, third smallest; 6) outer ramus of uropod 2 distinctly shorter than inner ramus; 7) peduncle of uropod 3 with single posterior robust seta; and 8) apical part of telson weakly notched, with two apical robust setae. Brevitalitrus pangkorensis is morphologically similar to B. hortulanus, B. strinatii, and B. wolffi in having marginal robust setae on the outer rami of uropods 1 and 2, and the telson with one pair of apical robust setae only, lacking marginal robust setae. However, Brevitalitrus pangkorensis is distinguished from these three species by the following features: from B. hortulanus (features of B. hortulanus in parentheses ; Calman 1912; Bousfield 1971) , 1) peduncle of pleopod 2 without (with) distal plumose seta, 2) outer margin of inner ramus of uropod 2 with one (two) robust seta, 3) robust seta on peduncle of uropod 3 reaching (not reaching) distal part of ramus, and 4) distal seta of ramus of uropod 3 shorter (longer) than 0.5 times as long as ramus; from B. wolffi (features of B. wolffi in parentheses; Bousfield 1971), 1) inner rami of pleopods 1 and 2 0.8-0.9 (0.6) and 0.7-0.8 (0.5) times as long as peduncles, respectively, 2) peduncle of pleopod 2 without (with) distal plumose seta, 3) inner ramus of uropod 1 with four (three) marginal robust setae, rami of pleopod 3 not distinctly articulated (distinctly articulated), and 4) inner and outer rami of uropod 1 with four and three (three and two) marginal robust setae, respectively; and from B. strinatii (features of B. strinatii in parentheses; Stock 1997), 1) one (two) robust seta on outer margin of inner ramus of uropod 2, 2) inner rami of pleopods 1 and 2 0.8-0.9 (0.5) and 0.7-0.8 (0.5) times as long as peduncles, respectively, 3) robust seta on peduncle of uropod 3 reach- ing distal part of ramus (not reaching distal part of ramus), and 4) distal seta of ramus of uropod 3 shorter (longer) than 0.5 times as long as ramus.
Brevitalitrus pangkorensis is distinguishable from the remaining congeners, B. dyaulanus Bousfield, 1971 , B. kumanoi Miyamoto and Morino, 2012 , B. nesius (Barnard, 1960 , B. stephenseni Bousfield, 1971, and B. toil (Barnard, 1960) by the presence of robust setae on the margin of outer rami of uropods 1 and 2, and absence of marginal robust setae on telson.
Recently two landhopper genera have been described from high mountain habitats in Southeast Asia (Hou and Zhao 2017; Suzuki et al. 2017 ), i.e., Solitroides Suzuki et al. 2017 from Vietnam, and Myanmarorchestia Hou, 2017 from Myanmar. The genus Brevitalitrus resembles these genera in having a 4-dentate lacinia mobilis in the left mandible, an unlobed palp article 2 in the maxilliped, the simple gnathopod 1 (not known for male Solitroides), the peduncle of uropod 3 with one or two apical robust setae, and the telson with one or two robust setae per lobe. However, both Solitroides and Myanmarorchestia are separable from Brevitalitrus by having simplidactylate pereopods (vs. cuspidactylate in Brevitalitrus), uropod 2 with rami subequal in length (vs. outer ramus shorter than inner one). Furthermore, Solitroides has antenna 1 reaching the distal part of peduncular article 4 of the antenna 2 (vs. exceeding the distal end of the article), complexly lobed coxal gill of the pereopod 6 (vs. convoluted or spatula-shaped coxal gill); and Myanmarorchestia has coxal gills with filamentous projections (vs. lacking filamentous projections), and well-developed pleopods (vs. moderately reduced pleopods).
Brevitalitrus pangkorensis was collected only from the backshore forest in Pangkor Island. From the island, additionally, an unidentified Floresorchestia Bousfield, 1984 species was found along with B. pangkorensis and unidentified Talorchestia Dana, 1852 amphipods were collected at a sandy beach (HM and RO, unpublished data) . The latter unidentified Talorchestia sp. was collected at sandy beaches of Malay Peninsula, and Floresorchestia talitrids, of which taxonomic status remains uncertain, were also collected from mangrove forest in the peninsula (HM and RO, unpublished data). However, B. pangkorensis was collected only from the small islet of Malay Peninsula. Except for the artificially introduced populations of Brevitalitrus amphipods, the Brevitalitrus species have been recorded from Indo-Pacific islands (Stephensen 1943; Barnard 1960; Bousfield 1971; Stock 1997; Miyamoto and Morino 2012) . Accordingly, our finding of B. pangkorensis also supports that Brevitalitrus talitrids are indigenous to insular habitats in the Indo-Pacific.
The uni-cuspidactylate character state in pereopods was unambiguously detected in B. pangkorensis. Phylogenetic positions of the uni-cuspidactylate Brevitalitrus amphipods will elucidate the evolutionary history of this specific character state in the pereopodous dactyli. 
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